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Background:  Mesenchymal stem cell (MSC) transplantation contributes to improving myocardial ischemia, and this effect of MSC is supposed to 
mediate mainly by the supply of bioactive factors in a paracrine manner. Under these conditions, cardiac progenitor cells (CPC) residing in the heart 
might be active by these factors, resulting in preserving myocardial function, because our previous data demonstrated that MSC enhanced migration 
of CPC via secretion of various bioactive factors in vitro. However, few data exist regarding the impact of MSC transplantation on endogenous CPC. 
Therefore, we investigated whether MSC could migrate CPC in vivo as well as in vitro, and furthermore examined the mechanism of CPC migration at 
molecular levels.
Methods:  MSC were obtained from bone marrow of adult male rats with 200 - 300 g. MSC were transplanted into the border zone of infarcted area 
in a rat model of myocardial infarction. We investigated whether MSC enhance migration of CPC into the infarcted area by immunostaining. Under these 
conditions, migration-related gene expressions of cultured MSC were determined by microarray analysis. Furthermore, we collected supernatants of 
cultured MSC as conditioned medium and measured migration-related cytokines and chemokines levels of conditioned medium in ELISA.
Results:  In a rat model of acute myocardial infarction, MSC transplanted into the border zone of the infarcted area enhanced migration of c-kit 
positive cells, which are presumed as CPC, in vivo. In microarray analysis, cultured MSC up-regulated gene expression of matrix metallopeptidase 
12, 13 and chemokine (C-C motif) ligand 9. In ELISA assay, MSC secreted a large amount of cytokines and chemokines, such as vascular endothelial 
growth factor (VEGF), hepatocyte growth factor (HGF) and stromal derived factor-1_ (SDF-1_).
Conclusions:  These results demonstrate that MSC enhanced migration of CPC in a paracrine manner in vivo. We suggest that MSC might induce 
myocardial regeneration in the infarcted area in a part through migration of CPC by secreting cell-migration related cytokines.
